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(57)Abstract: 

PURPOSE: To expand the visual field angle electrically without making the 
manufacture process complicated by performing switching control over gamma 
characteristics at intervals of (n) frame (n: natural number) of an image signal. 
CONSTITUTION: Analog signals as input video signals of R, G, and B are 
converted by a sample-and-hold circuit 14 into two parallel signals, which are 
inputted to a gamma converting circuit 1 5. A gamma conversion switching signal 
1 2 is inputted in opposite phase relation to the gamma converting circuit 1 5 
respectively. Therefore, successive sampling signals are converted into 
different gamma characteristics Y 1 and Y 2. The gamma-converted signals are 
supplied to upper and lower analog type H drivers 18 and 19 of an LCD panel 
17 through an inverting circuit 16 for a liquid crystal opposite electrode voltage. 
At this time, the RGB signal corresponding to, for example, the same pixel is 
processed by gamma conversion corresponding to the same gamma 
characteristics. The gamma characteristic switching signal 12 is switched at 
intervals of one horizontal scanning period and further inverted in phase at 
intervals of two vertical scanning periods (two frames). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by making a liquid crystal drive according to the output 
of said gamma conversion means including a gamma conversion means to have two or more mutually 
different gamma properties considering an input picture signal as an input, and a means to change and 
control said gamma property every (for n to be the natural number) n frames of said picture signal. 
[Claim 2] Furthermore, the liquid crystal display according to claim 1 characterized by including a means 
to change and control said gamma property for every pixel of said picture signal. 
[Claim 3] The liquid crystal display according to claim 1 or 2 characterized by constituting so that 
impression control of the display signal level from which it is a display signal level corresponding to the 
gamma property same to a certain continuous correspondence pixel of n frames, and a polarity differs 
mutually may be carried out. 

[Claim 4] Said gamma conversion means are one which is characterized by including the differential 
amplifier means which considers said input picture signal as an input, and a gain control means to make 
the gain of said differential amplifier means change according to a gamma property change control signal 
of liquid crystal displays according to claim 1 to 3. 

[Claim 5] Said gain control means is a liquid crystal display according to claim 4 characterized by being 
constituted so that the supply voltage of operation to the load impedance component of said differential 
amplifier means may be made to change according to said gamma property change control signal. 
[Claim 6] Said gamma conversion means are one which is characterized by being constituted so that it 
may have two or more storage means by which the output signal information with which it is satisfied of 
each gamma property to said input picture signal was stored beforehand and the read-out print-out of 
said storage means may be chosen according to a gamma property change control signal of liquid crystal 
displays according to claim 1 to 3. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the liquid crystal display aiming at expansion 

of an angle of visibility about a liquid crystal display. 

[0002] 

[Description of the Prior Art] A liquid crystal display (LCD) is expanding the need according to the 
features, such as compactability and low-power nature. Moreover, LCD in which big-screen-izing, 
highly-minute-izing, and many gradation-ization is also functionally advanced, and LCD has the display 
capacity of the resolution of 300,000-1,310,000 pixels and 16 gradation (4096 colors) in the present 
condition with the screen size before and behind 10 inches of vertical angles is mass-produced as the 
so-called object for OA, and the full color article of 64 or more gradation is reported as a prototype. 
[0003] However, the angle of visibility of LCD is narrow compared with CRT etc., and the up-and-down 
angle of visibility poses a problem narrowly especially. LCD of the transparency mold TN (TSUISUTO 
pneumatic) method of Nor Marie White by whom this is most often used for current OA is changing the 
electrical potential difference impressed to the liquid crystal inserted into two polarizing plates arranged 
so that a polarization shaft's might intersect perpendicularly, elliptically polarized light of the light by 
which changed the orientation condition of liquid crystal and the linearly polarized light was carried out 
with the polarizing plate by the side of incidence is carried out, and brightness is controlling by making 
only the light of the polarization shaft orientations by the side of outgoing radiation penetrate. 
[0004] The orientation of the liquid crystal is made to carry out in the direction at the object for OA by 
performing rubbing processing to the orientation film towards [ as shown in drawing 9 (a) by the thin film 
transistor (TFT) and color filter (CF) side, respectively ]. 

[0005] If an electrical potential difference is not impressed, in the condition of having become width, 
liquid crystal will be twisted and will carry out orientation, but if an electrical potential difference is 
impressed, orientation of the liquid crystal will be carried out to a lengthwise direction. Since the 
direction of a major axis of a liquid crystal molecule differs in a refractive index from the direction of a 
minor axis, in the condition of having stood, it becomes isotropic to there being an anisotropy of a 
refractive index in respect of propagation of light, after liquid crystal has lain down. Therefore, rotations 
of polarization of light differ with liquid crystal applied voltage. The rotation of this polarization is 
prescribed by the product (retardation) of the refractive-index anisotropy (refractive index of the 
direction of a refractive-index-minor axis of the direction of a major axis) of a liquid crystal molecule, 
and the gap of a liquid crystal cell. 

[0006] If orientation is carried out in the direction of drawing 9 (a), as shown in drawing 9 (b), since liquid 
crystal is twisted, the anisotropy of retardation will appear. Although the angle of visibility of a 
longitudinal direction is also comparatively large because of comparatively symmetrical orientation, since 
the vertical direction has the remarkable asymmetry of the orientation of liquid crystal, an angle of 
visibility becomes narrow. Liquid crystal is visible to the condition of having become width, and in view of 
a top, liquid crystal can stand, in view of the bottom. As a result, a black level float becomes remarkable 
from a top-view field, and a gradation inversion poses a problem from a bottom visual field. Especially 
this poses a big problem in the full color article by which halftone is used abundantly. 
[0007] Some technique for wide-field-of-view cornification is already proposed. It is first proposed from 
Honeywell, Inc. (SID f 89 Digest, pp 148 and 1989), and there is the halftone gray-scale method for 
impressing an electrical potential difference which divides the pixel put in practical use by Hosiden Corp. 
(91 Digest, pp 555 and 1991, SID'IDRC'91 Digest, pp 255 and 1991), and is different. 
[0008] As shown in drawing 10 (a) and (b), this divides 1 pixel into the subpixel 42-44 which is two or 
more small pixel dots, and forms capacity 48 and 49 between small pixel dots further. Thereby, a 
different electrical potential difference by which the capacitive component rate was carried out is 
impressed to a small pixel dot. In addition, 41 is TFT and 45-47 are the liquid crystal capacity of each 
subpixel 42-44. 
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[0009] Since angle-of-visibility properties differ when applied voltage differs, as shown in drawing 9 (c), 
the whole angle-of-visibility property is improved by the angle-of^visibility property that each subpixel 
differs being compounded. However, by this approach, a pixel dot is divided, in order to make capacity 
further, it is necessary to carry out multiple-times creation of the pixel, and a TFT production process 
becomes complicated, and a yield fall poses a problem. 

[0010] Moreover, there is an orientation division method with which it is proposed by Yang and others of 
IBM (IDRC91 Digest, pp 68 and 1991), and the amelioration approach is proposed by FUJITSU (SID'92 
Digest, pp 798 and 1992) and NEC (591 IDRC 92 Digest, p 1992) after that as another technique. 
[001 1] In IBM, as shown in drawing 1 1 (a), orientation division is performed by changing the direction of 
rubbing of both a TFT substrate and CF substrate. In FUJITSU, orientation division is performed by 
carrying out rubbing of the high pre tilt orientation film and the low pre tilt orientation film in the same 
direction ( drawing 1 1 (b)). Moreover, in NEC, orientation division is realized because only a TFT 
substrate side changes the direction of rubbing by the high pre tilt orientation film ( drawing 1 1 (c)). 
[0012] By the IBM method, in order to perform rubbing to each twice with both a TFT substrate and CF 
substrate, a routing counter increases sharply. By the FUJITSU method, although the count of rubbing 
can be managed at once, respectively, pattern NINGU of the orientation film is needed and a routing 
counter increases. Moreover, by the TFT substrate side, since the NEC method also performs rubbing 
processing twice, a production process makes it complicated too. A rubbing process is a very difficult 
process and poor rubbing tends to serve as display nonuniformity. Increasing such a difficult process will 
cause [ of a panel ] a yield fall like a pixel split plot experiment. 

[0013] Moreover, since the optical leakage (disclination line) by the transition region of liquid crystal 
orientation occurs in the boundary which carried out orientation division, if the part is not covered by 
the black matrix (protection-from-light layer on CF), the fall of contrast will occur. On the other hand, 
the numerical aperture of a wrap and a pixel falls a boundary part by the black matrix, and that 
brightness falls poses a problem. Therefore, in the present condition, the example which has applied 
orientation division by Nor Marie Black is almost the case. 
[0014] 

[Problem(s) to be Solved by the Invention] As stated above, with the conventional technique, for wide- 
field-of^view cornification of LCD, a TFT process and a liquid crystal panel process compare with the 
usual thing, and become complicated, and there is a fault of bringing about low Shinrio of the yield, as a 
result increase of cost as a result. 

[0015] The purpose of this invention is offering the liquid crystal display which aimed at expansion of an 

angle of visibility electrically, without complicating a production process. 

[0016] 

[Means for Solving the Problem] The liquid crystal display by this invention is characterized by making a 
liquid crystal drive according to the output of said gamma conversion means including a gamma 
conversion means to have two or more mutually different gamma properties considering an input picture 
signal as an input, and a means to change and control said gamma property every (for n to be the 
natural number) n frames of said picture signal. 
[0017] 

[Example] Hereafter, it explains in full detail per example of this invention using a drawing. 
[0018] Drawing 1 is the circuit diagram showing an example of the gamma conversion circuit applied to 
this invention, is an analog type gamma conversion circuit, and enables conversion of a gamma property 
according to the gamma property change signal 3 (VSW) from the outside. 

[0019] It consists of differential amplifier 4, 5, and 6 with which three gains differ fundamentally, and an 
output buffer 7, and three differential amplifier, such as this, is connected to the common load 
resistance R9. A status signal 1 (VIN) is inputted into one input of each differential amplifier. To one 
input of the 1st differential amplifier 4 The fixed electrical potential difference VRL corresponding to the 
minimum level of an input status signal is inputted, and the fixed electrical potential difference VRH 
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corresponding to the record level of a status signal in one input of the 3rd differential amplifier 6 is 
inputted. The fixed electrical potential difference VRM corresponding to the middle level of a status 
signal is inputted into one input terminal of the 2nd differential amplifier 5. 

[0020] Furthermore, the 2nd differential amplifier 5 can change these two differential amplifier now by 
the change signal 3 (VSW) including the differential amplifier with which two gains differ. 
[0021] Each differential amplifier 4-6 amplifies an input signal by changing the current which flows to 
load resistance R9 according to an input level. For example, the gain of the differential amplifier 1 is 
about expressed with a ratio with the sum (R1+R2) of load resistance R9 and emitter resistance. 
Therefore, the gain property of arbitration is acquired by designing suitably the value of R1-R8 of 
emitter resistance. 

[0022] Two differential amplifier in the 2nd differential amplifier 5 is changed by selection of a transistor 
Q7 and a transistor Q8. The change signal 3 (VSW) is a reference signal VRSW. If large, a transistor Q7 
will be in an ON state, the differential amplifier which consists of transistors Q3 and Q6 is chosen, when 
the change signal 3 is lower than a reference signal, a transistor Q8 will be in an ON state, and the 
differential amplifier which consists of transistors Q4 and Q5 can be chosen. 

[0023] It is designed so that the property of an output 2 (VOUT) may turn into the desired gamma 
transfer characteristic about the fixed potential VGC to which the gain (resistance R3-R6) of each 
differential amplifier, the current value of a constant current source 12, and the end of the common load 
resistance R9 are connected. Consequently, the two gamma transfer characteristics gamma 1 and 
gamma2 as shown in drawing 2 can be acquired. Under the present circumstances, two gamma 
properties are set up so that a different angle of visibility may become the optimal visual field. 
[0024] For example, although the optimal gradation property is acquired by gamma value =2.2 with a 
perpendicular visual field, since the optimal gradation property is acquired about gamma =1.4 with gamma 
value =3.4 and ten bottom visual fields in the ten top-view fields, it is expected that an optimal gradation 
property region will spread about ten upper and lower sides in modulating them. 

[0025] One example of this invention which applied this gamma conversion to the liquid crystal display is 
shown in drawing 3 . The analog signal which are each R (red), G (green), and B (blue) input video signal 
is changed into two parallel signals by the sample hold circuit 14. Each parallel signal is inputted into the 
gamma conversion circuit 15 shown by drawing 1 . The gamma conversion change signal 12 (VSW) is 
inputted by opposition to the continuous gamma conversion circuit 15, respectively. Therefore, a 
continuous sampling signal (continuation pixel signal) is changed into different gamma properties gamma! 
and gamma2. 

[0026] Those signals by which gamma conversion was carried out are supplied to the analog-type H 
drivers 18 and 19 of the upper and lower sides of the LCD panel 17 through the inverter circuit 16 to 
liquid crystal confrontation electrode voltage. An RGB code [ / in this case, for example, the same 
pixel, ] performs gamma conversion corresponding to the same gamma property. The gamma property 
change signal VSW is changed for every 1 horizontal-scanning period, and also makes every 2 vertical- 
scanning period (two frames) reverse a phase. 

[0027] On the other hand, a signal is made opposition by the inverter circuit 16 with the vertical H 
drivers 18 and 19, and a signal can be inputted into a pixel dot in the form shown in drawing 4 by 
controlling reversed for every 1 horizontal-scanning period. The slash section in drawing shows the pixel 
dot into which the signal corresponding to gamma value =gamma1 is inputted, and the part without a 
slash shows the pixel dot into which the signal corresponding to gamma value =gamma2 is inputted. 
Moreover, the sign of +/- in a pixel dot shows the polarity of an impression signal. 

[0028] the signal level corresponding to the same gamma property to the same pixel (it constitutes from 
a 3-pixel dot of RGB) to which two continuous frames correspond as shown in drawing 4 — and the 
signal which the polarity reversed is impressed. In the two next frames, the signal which is a signal level 
corresponding to a gamma property which is different in two front frames, and the polarity reversed is 
impressed. 
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[0029] By carrying out like this, if the color balance of RGB is maintained and the electrical potential 
difference corresponding to a continuously different gamma property is impressed, printing of the screen 
resulting from fixed polarization of the liquid crystal by the residual DC electrical potential difference 
generated according to the imbalance of the signal of positive/negative and the orientation film can be 
suppressed. 

[0030] In addition, although the gamma property is changed every n= 2 frames in this example, and every 
frame and every three frames are sufficient, since it will become the cause of a flicker if n increases not 
much, n=1-4 become the optimal. 

[0031] Drawing 5 is the block diagram of LCD showing other examples of this invention, and is an 
example in the case of carrying out gamma conversion using two or more memory as a gamma 
conversion circuit 22. It has two sets (ROM) of memory used for the gamma conversion in the gamma 
conversion circuit 22, and like the example of drawing 3 , it changes into the pixel dot in the same pixel 
using the same gamma translation table (ROM), and gamma conversion is performed to it using a 
different gamma translation table (ROM) to the pixel dot in the pixel of the contiguity. 
[0032] By changing a gamma translation table every two frames, each pixel dot can supply a pixel signal 
in a form like drawing 4 . 

[0033] Although it is the case where drawing 5 receives a digital RGB code, and performs gamma 
conversion within the gamma conversion circuit 22 here, and a signal is supplied to the digital H drivers 
24 and 25 of the upper and lower sides of the LCD panel 17 Drawing 6 is once changed into a digital 
signal by AD converter 32 in response to the analog RGB signal 1 1. The gamma conversion circuit 22 
performs gamma conversion, a digital signal is further changed into an analog signal again by DA 
converter 34, and the example which supplies a signal is shown in the H drivers 18 and 19 of the vertical 
analog type of the LCD panel 1 7. 

[0034] Although the above example is performing the frame modulation in two kinds of gamma properties, 
by using three or more kinds of gamma properties depending on the case, it is more wide range and an 
angle-of-visibility property can be changed. 

[0035] Drawing 7 is drawing showing other gamma conversion circuits used for this invention, and the 
same sign shows drawing 1 and an equivalent part. 

[0036] By this example, a gamma value is not changed as the different gamma transfer characteristic, 
but the case where perform the level shift of an electrical potential difference and a gamma property is 
changed is shown. Instead of the fixed electrical potential difference VGC connected with the end of 
load resistance R9, like drawing 7 (b), two voltage levels (VGC1, VGC2) are supplied by turns for every 1 
level period, and two pixel signals shown in drawing 8 are generated in drawing 7 (a) in the gamma 
conversion circuit shown in drawing 1 . 

[0037] Although it is difficult to raise the contrast ratio of white / black brightness sharply although the 
angle-ol^visibility dependency of a gradation property is improvable since the gamma value is changed, 
the angle of visibility which can maintain contrast 10 is improvable from the thing before and behind 20 
present upper and lower sides to till around 40 upper and lower sides with the example of drawing 1 by 
shifting an electrical potential difference VGC like this example, for example, giving the electrical- 
potential-difference difference before and behind 0.5V. 
[0038] 

[Effect of the Invention] It becomes possible to increase an angle of visibility in impressing the signal 
level of a gamma property which is different, without complicating a TFT production process and a panel 
production process like according to the liquid crystal display of this invention explained above to each 
pixel every [ every frame and ] several frames, and modulating a status signal between space-time. 
[0039] For example, gamma value =1 .4, a gamma value = whenever [ angle-of-visibility / from which the 
vertical optimal gradation is obtained ] is improvable just over or below 10 degrees in modulating about 
3.4 signals [ two ]. Moreover, a contrast ratio angle of visibility is improvable just over or below 20 
degrees in modulating a gamma property by the signal which carried out the 0.5V extent level shift. 



-6- 



Therefore, the highly efficient liquid crystal display can be obtained by the low price by using this 
invention. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing an example of the gamma conversion circuit applied to this 
invention. 

[Drawing 2] It is drawing showing the example of a gamma property of the circuit of drawing 1 . 
[Drawing 3] It is the block diagram of one example of this invention. 

[Drawing 4] It is drawing showing the example of applied voltage to each pixel of one example of this 
invention. 

[Drawing 5] It is the block diagram of other examples of this invention. 
[Drawing 6] It is the block diagram of another example of this invention. 

[Drawing 7] The circuit diagram showing other examples of the gamma conversion circuit by which (a) is 
applied to this invention, and (b) are drawings showing the example of a wave of a gamma conversion 
control signal. 

[Drawing 8] It is drawing showing the example of a gamma property of the circuit of drawing 7 . 
[Drawing 9] It is drawing showing the orientation condition of liquid crystal. 

[Drawing 10] It is drawing showing the conventional example of a wide-field-of-view angle depended 
comparatively by the pixel. 

[Drawing 1 1] It is drawing showing the conventional example of a wide-field-of-view angle depended 
comparatively by orientation. 
[Description of Notations] 
4-6 Differential amplifier 
7 Output Buffer 

14 Sample Hold Circuit 

15 22 Gamma conversion circuit 

1 6 Data Inverter Circuit 
18, 19, 24, 25 H driver 

17 The LCD Panel 
32 A/D Converter 
34 D/A Converter 
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[0 0 2 0] UK. K 2 ©£S»bif >H§§ 5 tt-o©fij»<0 

ft&«gMJtm»e£&. ^)#Afi^3 (vsw) tc« 

[0 0 2 1 ] &£»Jflffi£4~6tt. fiffiffiftR 9 t'8St 

*«*■*. *J*tf. 1 ©fiJ»fcU3fc J:*ftffif ■ 

StriR 9 tIS v5>&fn<D%l (R1+R2) <t©J£T3l 
20 £*l3o ffioT, 15 v?f8.in.<DR 1 ~R 8 ©fii£jlM§ 

[0 0 2 2] SB2©M»)ii<!Sgg5fi©-0©Mlijiii|iI§g 
(J h 7 >-/X ? Q 7 i h 7 >y7 8 Ol«T«)f A 
St!*. ^SAff^f 3 (VSW) VRSW «fc DA 

gl>ih7>yXi-Q7^>ttii:i50, h7>y^ 
*Q3, Q6T»j££n*SS»tt«»a«ajRSn, «« 

*>JK«tA0, h7>v7,^Q4, Q5Ti(8Sn4 

so [0 0 2 3] #«»ififflOfiJ» («ttR3~R6) . « 

nrt»*— je«ttvGCtot>T. m*>2 (vounoxttt 

ISJII, H2lc*rJ:5<t="30«f>v|E»»eT l. r 

* «» ajwmhmf k & * j: 3 wer * . 

[0 0 2 4] «Atf. I»T1^>7i=2. 2T' 

«aBw»tt*«»6n**«, ±a»i osT^>7i 

= 3. 4, T«» 1 0KT'te#>V= 1 . 4igtil 
40 «K«Hta*»&n*©T. -tnS£SMrr*;:£TM:T 

i o flesssxvvfiwtt*«tjz:«<« c t a n*. 

[0 0 2 5] C©#>V^&£i£ilil^g«ICjIfflL£ 

*mw<D-mmmzm3\z7f;-?. &r (*> , g 

(*) , B (if) A^^^fl^TfeSTT-Dym^li. 
HBSl 5KA*£n*. ^>v»Wxi^l2 (V 

sw) tta«rr**>^*«iHtti 5K»UT**jfi*r 

so *fl^)tta&4*>7«ttrl, r2lC«*Sn5. 
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[0026] -tns©#>v««anfc«*tt«A*tia 

«g«JEIC*fT&5&lH]8& 1 6SITLCD/^JH 7 
ro±T»7tP^®HK7-fA'-18, 

n-s. cioib. «jt«ra-oH*ic»*£:r*RGBm^ 
te|ig-©#>v!HH*tc#jSL£;tf>v^&£fT-3. #> 

tc2Sfi££#iF.fl (2 7k-A) «lrft*B£j£g$-fr 

-5. 

[0 0 2 7] SeislgSl 6(C<tO«^«±TH h* 

Kffi^*A*-r*dt*«T**. B*©*H*«tt#>v 

L> *M»©«l^«»tt*>T«-T 2 ICWIST 
A*Sn5i$h'>yh4*t. *fci*Hy hl*3©+/ 

[0 0 2 8] 0 4{C^-T$D<. liT5 2'P©7l/-A 
©*tJ6-f£ra— HSi <RGB©3H*Hy hTWfifc) (I 

tt, id© 2 7 tttftfti JJ>vl$tti:Mt4i 

[0 0 2 9] Zo-?Z>Zt\Z£0, RGB©£A*7>X 

ajftrr* £iEA©{i^©7 >a? >t> tc <t k> f£3rr z>n 

[0 0 3 0] ft, *«SJ-e«n = 2 7U-A«tC^>-7^ 
tt€«IiilTl>«*«. 17I/-AST*), Jfc3 7l/- 
A*T*>At»*«. nil>*St)*<ft5t7'J7*«)fiB 30 
(CftSWe, n=l~4**giit/«t5. 

[0 0 3 1 ] H5tt*5BW©«S©^Jfi«S*fLCDO 
■/P-yi70T*O. #>V^&(sIS&2 2 tLTttfc©* 

^mielS&2 2rt©^>V^g|lCffl^^>n-g>/ ; EU- (R 
OM) 42ty hfcS, B3©£Jfi«£H«K:|iJ|-li* 
(^©HSBKy MCttl"!— ©#>Vg»7--:7;i< (RO 
M) ^ffl^TflL, *©R»©IBJ(S|*3©B*K-.y MC 
^LTBS^5^>vMf-7*^ (ROM) Srfflt^T 

[0 0 3 2] S«H7Mi«S|Atf2 71/-A«l:^> 

[0 0 3 3] ::t, iSBr^y^^RGBH^^ 
tt^>"7^H18&2 2rtT#>V^&£fr!^ LCD/t 
7©±T©■r-<• zS?)VH A*- 2 4, 2 5 IC 

*tl 1 5SttTAD3>A*-^ 3 2 1^^0-^X1" v 5 ^ 

;M9^c«»u ^>v«»0tt2 2i:*o*>t«« 

£fr^. HlCDAa>A-* 3 4{ZJ:0n^y i ^^^)V so 



{f^T^D^fs^lcgmu LCD/WH7ffliT 
7tDi/SCH K^-f A'-l 8, 1 9lr-fg^^tt$gT-S> 

[0 0 3 4] «±©^S£#JT*te2«gi©^©;tf>-7!}#tt 

[0 0 3 5] H7tt**WlCfflt»*«©^>^SE»|eltt 

[0 0 3 6] >7fMtttlT* > 

^tt£XA.*©Ttt£<, «EE©U^JU>-7 b£fToT 
^>-7»ttSJft$*5l^6a«l,TH4. 07 (a) 

R 9©— SSJCO^jftt*— 5e«ffiVGC©«t>0K, 0 7 
(b) ©$D< l*¥MBF^#»C^io©«ffiU^;i/ (VGC 
1, VGC 2) *SSSlC«*ST*«t3»CU. BI8l:Str 

o©H*«#*«^-ra. 

t. Ntn»tt©«»fttt#tt*3k»T#*3&«. e/n» 

S©n> htfc**tHci^±a**rittKUt» 
*0iJ©J;^tC«)£VGC^->7 h£it\ 0. 

lt»T«SfilfftS. S«O±T2 0SlWftCDfe©iJ>5 

±T4 oaei»**T8t»-r*ci:*»-e**. 

[0 0 3 8 ] 

[0 0 3 9] JJ>-?m= 1 - 4, #>Tffi= 

3. 4m^<D--zxDmn^m-r^z\t-c±Tmmmm 

*. $fc^>V#tt^0. 5 Vggl/^y7 

«a»T**. for. *x<n«ffit>«c:&(cj:ofifl 

feTiS^©^ B a B a^gg^^«.^t^T^-5©T* 
-5. 

[01] *^9itciaffl$n'5^>vg^(Eiif&©-^j^^ 

-flel!&0T*;&£. 

[02] ®i<Dm&<Dtf>-?&&m&7jk-tmT-&2>. 

[0 3] *5^^©-Siig^J©7'P->i7 0T^-5o 

[04] *%w<D-&mm<D&wm^<DWtonj£&i$:7ji 

[0 5] *^93©ft&©3lig0iJ©yD->^0T*-5. 
[0 6] #38W©»J©£lfi«|©:/ny£B|-C**. 
[0 7] (a) tt#JB9iKBfli3ns#>-**«lil8&© 

te©fisj^*-ri5igS0. (b) tt#>-7«»«»ft^©a 
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